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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 BACKGROUND OF STUDY 
 
       For sustainable development, wastes should be recycled, reused, and channeled 
towards the production of value added products. This is to protect the environment on 
one side and on the other side to obtain value added products. The utilization of the 
waste is a priority today in order to achieve sustainable development. 
 
            Eggshell in Malaysia has founded as one of the valuable wastage that not being 
utilized usefully. Through many research found that Calcium Carbonate (CaCO3) 
found in eggshells giving hardness and strength to things. Approximately 94% of a 
dry eggshell is calcium carbonate and has a typical mass of 5.5 grams. The chemical 
composition (by weight) of by product eggshell has been reported as follows: calcium 
carbonate (94%), magnesium carbonate (1%), calcium phosphate (1%) and organic 
matter (4%) (Stadelman, 2000). 
 
            Otherwise, sewage sludge plant industries in Malaysia also facing the same 
problem as they   produce 5 million m
3
 of sewerage sludge waste per year. The main 
problem is that this sewage waste can pollute the environment. In recent years sewage 
waste production has increased alarmingly. One of the most common solid waste 
disposal means is in controlled landfills. However, space limitations on existing 
landfill sites and problems of waste stabilization (Andac and Glasser, 1998, Lombardi 
et al., 1998 and Diet et al., 1998) have prompted investigation into alternative 
disposal routes.  
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               In other experimental work, it is reported that Sewage Sludge Ash (SSA) 
behaves as an active material, producing and increase of compressive strength 
compared to control mortar, probably due to pozzolanic properties of SSA. It should 
be noted that high sulfur content of SSA (%SO3>10) seems to have little influence on 
compressive strength of mortars containing SSA. Thus, this is the right time in 
transforming the wastes into high value product and also finding the cheapest and 
strongest brick have ever been invented. This situation will contributes to the 
decreases of solid waste generates and could led to production of economical building 
materials. The present research is about the use of eggshells and sewage sludge in 
production of brick. 
        
 
1.2 PROBLEM STATEMENT 
 
           During this period of time in Malaysia, The food industry generates huge amount 
of eggshell waste every year. Eggshell is an agricultural waste largely considered as 
useless and is discarded mostly because it contributes to pollution (Abdulrahman et 
al., 2014). Eggshell which is a byproduct of the aviculture industry has been 
highlighted recently because of its reclamation potential. Unfortunately, most 
eggshell waste is discarded in landfills without further processing. It is known that 
eggshell waste contains valuable organic and inorganic components which can be 
utilized in commercial products by creating new value in these waste materials. This 
study presents a useful eggshell powder as cement replacement in brick production 
for construction used. 
 
            Furthermore, sewage plant industry also facing the same wastage problem as 
bakery and food industry in Malaysia. The exceeded amount of wastage gives a huge 
problem in dumping the waste without effecting the environment and polluted to 
nature. Of the constituents removed by effluent treatment, sludge is by far the largest 
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in volume, therefore it handling methods and disposal techniques are a matter of great 
concern. Without a reliable disposal method for the sludge the actual concept of water 
protection will fail. Utilization of sludge as an addition to construction and building 
material including building bricks, lightweight artificial aggregates, and cement-like 
materials is a win–win strategy because it not only converts the wastes into useful 
materials but it also alleviates the disposal problems (Weng et al. 2003).  
 
1.3 OBJECTIVES 
 
          This study was conducted to achieve the following objectives: 
i) To investigate the compressive strength of bricks containing various 
percentage of calcium carbonate and fixed percentage of sewage sludge as 
cement replacement. 
ii) To investigate flexural strength of the brick containing various percentage of 
calcium carbonate and fixed percentage of sewage sludge as cement 
replacement. 
iii) To investigate water absorption of the brick containing various percentage of 
calcium carbonate and fixed percentage of sewage sludge as cement 
replacement. 
iv) To study the characterization of the chemical composition in the Microwaved 
Sewage Sludge Ash (MSSA) and Egg shell powder (ESP). 
1.4 SCOPE OF STUDY 
 
          This research will study the properties of the brick mixture when it containing 
various percentage of calcium carbonate containing fixed percentage of sewage sludge 
as partial cement replacement. The percentage of the calcium carbonate (CaCO3) 
various from 0%, 5%, 10%, 15% by weight. The sludge used was 10% weight, fixed 
for every sample and sieved before mix with another component.  
 
